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Abstract. In general actual trend to avoid the use of antibiotics in order to stimulate 
the productivity in swine, the use of probiotics appears to be the most effective procedure 
with positive metabolic nutritional implications. The study was carried out on 125 pregnant 
sows divided in a Control Group, that received probiotic-free diet, and an Experimental 
Group, that received the same diet supplemented with Bioplus 2B probiotic. The high 
performance saws were raised in the same conditions of a closed farm. Blood samples were 
collected from each animal, at 80th (before experiment), 90th and 110th day of gestation for 
hematologic and biochemical test. The results laid out a slight increase in white blood cell 
count and important changes in serum globulins, alkaline phosphatase, immunoglobulin and 
lysozyme, indicating probiotic stimulated the immunity. Other important metabolic changes 
in the Experimental Group were: a significantly increasing in serum total protein, HDL 
cholesterol and a decreasing in serum cholesterol, total lipid and triglycerides. No serious 
hematologic changes were registered in sows after diet with Bioplus 2B. The positive 
metabolic nutrition impact of probiotic administration on pregnant sows is demonstrated by 
all these hematological and biochemical results. 
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INTRODUCTION 
 
Various biological active substances added in the feed have been used for a long time 
in order to promote growth in swine. Based on their body growing effect, over the antibiotics 
and other growth promoters used in animal feed industry, there is a great interest in the 
microbial additives on animal performance and health.  
Probiotics are unique biological active substances that increase the daily body weight 
gain and animal growth via improving digestion, balancing the gut flora and helping the body 
to fulfill its genetic potential in swine (Pătrăşcanu et al., 2009; Fefana, 2008). Link et al. 
(2008) found that the probiotics supplementation had insignificant effect on red and white 
blood cell counts and serum total protein in pregnant sows. Also, Kritas et al. (2006) recorded 
the same results in sheep supplemented with probiotics. Sayed (2003) reported that kids diet 
supplemented with probiotics had significant increase the hemoglobin concentration (PCV), 
erythrocyte count, and serum total protein, while total leukocyte count, serum AST, serum 
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urea and serum creatinine levels were not significantly affected. Link et al. (2008) found that 
the probiotic Bioplus 2B (two bacillus) significantly reduced serum glucose and urea levels 
and the activites of ALT, AST and CK, but significantly increased levels of total bilirubin and 
triglycerides in sows. 
Bacterial enzymatic hydrolysis may enhance the bioavailability of protein and fat 
(Gaskins, 2008) and increases the fat production and free amino acids and short chain fatty 
acids that when are absorbted contribute to the available energy pool of the host (Link et al., 
2008). Blood cholesterol level was decreased in probiotics supplementation and reduced 
cholesterol and low density lipoprotein-cholesterol in human were also, found upon using 
probiotics (Link et al., 2008). This study aims to investigate the effect of the most commonly 
used probiotic Bioplus 2B on clinical, some hematological and biochemical parameters in 
sows under field condition in Southern Romania.  
 
MATERIALS AND METHODS 
 
Biological material. The study was carried out on 125 pregnant sows selected by high 
performances, between day 80 and 110 of gestation. The selected hybrid sows were raised in a 
closed farm from Southern Romania (Ilfov County). Animals were clinical healthy, after 
examination according to Vlăgioiu et al. (2003), and free of internal and external parasites, 
according to Mitrea (2002). The pregnant sows were divided in two groups: Control Group 
(CG) consisted of 75 sows that received probiotic-free diet and Experimental Group (EG) 
consisted of 50 sows that received the same diet supplemented with probiotic. The animals 
were periodical clinic exanimate along the experiment (30 days).  
Probiotic. The probiotic used in this study was Bioplus 2B. Each gram of Bioplus 2B 
contains Lactobacillus sporogenes (7.5 x 106), Lactobacillus acidophilus (3 x 107) and 
Saccharomyces cerevisiae (471.25 x 108).  
Diet. A fatting diet for pregnant sows was composed according to National Standards 
IBNA (2001). The quantity of the ration for each animal under the experiment was adjusted 
biweekly according to the body weight.  
Samples. Triple venous blood samples were collected pre-prandial from each animal, 
at 80th (before experiment), 90th and 110th day of gestation. One blood sample was drawn on 
sodium floride for serum glucose test, another blood sample was drawn on acetate EDTA for 
hemoglobin and packed cell volume test, erythrocyte and total leukocyte count. The third 
sample was drawn in clean dry tubes without anticoagulant to obtain clear serum for AST, 
ALT, ALP, total protein, albumin, triglycerides, cholesterol, total lipids, cholesterol, high 
density lipoprotein-cholesterol, urea, creatinine, Ig G, Ig M and gamma globulins analyzes.  
Clinical examination. All pregnant sows were clinically examined according to 
Radostits et al., 2000 and Vlăgioiu et al. 2003. 
Hematological and biochemical parameters were determinate as follows: 
- packed cell volume (PCV%) was estimated to microhematocrite method according to 
Ghergariu et al., 1999; 
- erythrocyte (RBC) (N x 106 µl) and leukocyte (N x 103/µl) count was carried out using a 
improved method after Pârvu, 2003; 
- hemoglobin (Hb) (g/dl) - test kit (Pârvu, 2003); 
- serum aspartate aminotransferase (AST) and alanine aminotransferase (ALT) (IU/dl) - test 
kit (Pârvu, 2003);  
- serum alkaline phosphatase (ALP) (IU/dl) - test kit (Pârvu, 2003); 
- serum total protein (TP) (g/dl) - test kit (Pârvu, 2003); 
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- serum albumin (Alb) (g/dl) - test kit (Rădoi et al., 2004); 
- serum globulin (Glob) (g/dl) - mathematically calculated (Pârvu, 2003); 
- serum gamma globulin (γGlob) (g/dl) - test kit (Ghergariu et al., 1999); 
- serum glucose (Glu) (mg/dl) - test kit (Rădoi et al., 2004); 
- serum triglyceride (TG) (mg/dl) - test kit (Pârvu et al., 2003); 
- serum total lipids (TL) (mg/dl) - test kit (Ghergariu et al., 1999); 
- serum cholesterol (Chol) (mg/dl) - test kit (Ghergariu et al., 1999); 
- serum high-density lipoprotein cholesterol (HDL-chol) (mg/dl) - test kit (Rădoi et al., 
2004); 
- serum urea (mg/dl) - test kit (Pârvu et al., 1999); 
- serum creatinine (Cre) (mg/dl) - test kit (Pârvu, 2003); 
- serum immunoglobulin M (Ig M) (mg/dl) - test kit (Rădoi et al., 2004); 
- serum immunoglobulin G (Ig G) (mg/dl) - test kit (Rădoi et al., 2004); 
- serum lysozyme (Lys) (µg/dl) - test kit (Rădoi et al., 2004). 
 
RESULTS AND DISCUSSION 
 
The individual clinical sheet of sows registered no abnormalities along the 
experimental period. The effects of probiotic diet on Hb, PCV%, RBC and WBC are revealed 
in Tab. 1. Activities of AST, ALT and ALP in Control and Experimental groups are clarified 
in the Tab. 2. Tab. 3 lay out the effect of probiotic (Bioplus 2B) on TP, Alb, Glob and Glu 
levels. Tab. 4 presents the effect of Bioplus 2B on lipid profile (TG, TL, Chol, HDL-chol) in 
pregnant sows. The levels of Urea, Cre, Ig G, Ig M, γGlob and Lys are summarized in Tab. 5.  
Concerning the effect of the probiotic Bioplus 2B in the hemogram of the pregnant 
sows (Tab. 1), Hb, PCV and RBC values fluctuated insignificantly and within the normal 
physiological ranges (Pârvu, 2003) in different times of sampling. WBC count showed a clear 
gradually up trend from 11.2±2.20 Nx103/µl to the maximum level of 13.1±2.80 Nx103/µl in 
CG at the end of the study. This increase of WBC in the experimental animals could be due to 
the gestation progression (the values were within the physiological ranges of gestation (Rădoi, 
2003; Ghergariu, 1995 and Pârvu, 2003)) or to other biological changes induced by probiotic 
feed. 
Tab. 1  
Effect of probiotic on hemoglobin concentration, packed cell volume, red blood cell and white 
blood cell count in pregnant sows 
 
Experimental Grouop (probiotic) 
Hematological 
parameter The 80th day The 90th day The 110th day 
Control Group 
 
(the 110th day) 
Reference 
value 
(Pârvu, 
2003) 
Hb (g/dl) 9.67±1.30 10.50±1.10 12.9±0.76*** 10.00±0.83 12.4±0.30 
PCV (%) 32.60±2.10 35.60±2.30 37.10±1.9* 32.40±3.00 39.00±4.0
0 
RBC (Nx106 µl) 4.64±1.66 5.35±0.74 5.81±0.98* 4.96±0.94 6.91±0.30 
WBC (Nx103/µl) 11.20±2.20** 12.80±2.90 13.1±2.80NS 12.60±1.92 15.20±20 
Student test *** p<0.001 ** p<0.01 *p<0.05 NS p>0.05 
 
The activities of AST and ALT in CG and EG (Tab. 2) insignificantly changed along 
the period of the experiment and they were comparable with those detected by Link, 2008 and 
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Pătrăşcanu et al., 2010, who found normally nearly the same activities of AST and ALT in the 
control and probiotic-treated animals. These results indicate no side effects on the animal 
health of probiotic ingestion. 
 
Tab. 2  
Effect of probiotic on aspartate aminotransferase, alanine aminotransferase and alkaline 
phosphatase concentration in pregnant sows 
 
Experimental Grouop (probiotic) 
Biochemical 
parameter The 80
th
 
day The 90
th
 day The 110th day 
Control 
Group 
 
(the 110th 
day) 
Reference 
value 
(Pârvu, 2003) 
ALT (IU/dl) 35±9.20 28.60±13.1 19.90±6.06*** 38.50±10.50 18.00-22.00 
AST (IU/dl) 35.80±7.80 26.70±9.70 11.50±3.20*** 30.80±15.10 10.00-18.00 
ALP (IU/dl) 12.53±5.15 20.56±10.155 27.7±2.00*** 13.80±8.90 19.00-40.00 
Student test *** p<0.001 ** p<0.01 *p<0.05 NS p>0.05 
 
The activity of ALP (Tab. 2) increased gradually with gestation progression 
(p≤0.001). ALP registered a significant increasing (p≤0.05) in EG sows comparing with CG 
in both 90th and 110th day of the experiment. Our results are similar to Antunovic’s et al., 
2005 who suggested the ALP increasing in probiotic treated lambs as an indicator of reinforce 
in bone cell activity. It is worth mentioning that ALP is a microsomal extracellular enzyme, 
excepting the case of osteoblast, where it acts mainly intracellular. The osteoblast is 
responsible for a high ALP activity in the period of rapid bone growth in young animals 
(Radoi et al., 2004). Being these facts, we suppose a higher rate of bone growth in pregnant 
sows feed with probiotic than in CG animals.  
The most values of AST, ALT and ALP in EG sows were within the normal range 
(Ghergariu et al., 1999; Radoi et al., 2004). 
 
TP values varied between 5.30 and 7.80 g/dl (Tab. 3). They increased in EG animals 
and in the 110th day of pregnancy were significant (p≤0.001) higher than in CG sows. The 
increase of the mean TP values in the probiotic-feed group could be attributed to the Glob 
high values in the same group (4.70±0.75 g/dl), comparing with those of CG (2.60±1.08 g/dl). 
Similar results were obtained by Pătrăşcanu et al., 2010, suggesting that the significant 
increase of TP in probiotics feed animals may be due to the appetite and nutrients utilization 
improvement. 
Tab. 3  
Effect of probiotic on total protein, albumin, globulin and glucose in pregnant sows 
 
Experimental Grouop (probiotic) 
Hematological 
parameter The 80th day The 90th day The 110th day 
Control 
Group 
 
(the 110th 
day) 
Reference 
value 
(Pârvu, 2003) 
TP (g/dl) 7.70±0.83 7.30±0.90 7.80±1.5*** 5.30±0.96 7.00-8.00 
Alb (g/dl) 2.50±0.30 2.60±0.30 3.10±0.20* 2.70±0.28 3.50±0.30 
Glob (g/dl) 5.20±0.66 4.70±0.81 4.70±0.75*** 2.60±1.08 4.00-4.50 
Glu (mg/dl) 72.20±10.40 65.10±10.60 62.63±15.6 
NS 
69.30±11.30 69.00-75.00 
Student test *** p<0.001 ** p<0.01 *p<0.05 NS p>0.05 
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Alb and Glob values (Tab. 3) registered no significant changes in CG and EG. These 
findings accords to Ragland, 2006 and Estienne, 2005 in probiotic-treated kids.  
Glu values (Tab. 3) insignificant varied in CG along the experimental period, but they 
increased significantly (p≤0.05) in probiotics-feed sows of EG comparing with control 
animals in the 90th and 110th days of the experiment. Bioplus 2B is the main source of glucose 
and has a decisive influence on its blood level (Estiene 2005; Filenko, 2005). These results are 
contrary to Filenko’s and Rastovarov’s, 2005 ones, who recorded low values of glicemia in 
hypotrophic pigs treated with probiotic. 
The results of TG, Chol and TL analyses (Tab. 4) have the same trend in pregnant 
sows feed with probiotic and their mean values decreased comparing with CG animals 
(p≤0.001). The maximum TG value was recorded in the CG (185±28 mg/dl) in the 110rd day 
of pregnancy and the minimum value was recorded in the EG (70.5±13 mg/dl) in the 110th 
day of pregnancy. The average of Chol in the control animals was 181±12 mg/dl, its range 
values in EG were 92.1-111, with a minimum of 92.1±17.95 mg/dl in the 110th day of 
gestation. The minimum HDL-chol value was less than 10 mg/dl in CG from the beginning to 
the end of the experiment, but in EG HDL-chol increased until the maximum value of 
17.6±1.8 mg/dl. The obvious effect of Bioplus 2B on TL levels is laid out in (Table 4). 
Beginning from the 90th day and until the 110th day of gestation, TL values significantly 
decreased (p≤0.01) from 347±42.5 mg/dl to 290+32.30 mg/dl in pregnant sows probiotic-feed 
comparing with CG animals.  
Tab. 4  
Effect of probiotic on total lipid, triglyceride, cholesterol and HDL-cholesterol in pregnant 
sows 
 
Experimental Grouop (probiotic) 
Hematological 
parameter The 80
th
 
day The 90
th
 day The 110th day 
Control 
Group 
 
(the 110th 
day) 
Reference 
value 
(Pârvu, 
2003) 
TL (mg/dl) 282±35 347±42.5 290±32.30 NS 277±30.30 235±20 
TG (mg/dl) 124±20.80 113.80±23.00 70.5±13.0 NS 185.00±28.00 - 
Chol (mg/dl) 141±15.09 111±14.34 92.1±17.95*** 181±12.00 78±6 
HDL-chol (mg/dl) <10 <10 17.6±1.8*** <10 - 
Student test *** p<0.001 ** p<0.01 *p<0.05 NS p>0.05 
 
All the results of lipid profile in the current study were within the normal 
physiological ranges mentioned by Kaneko et al., 1977 and Pârvu, 2003. These results of lipid 
profile in sows probiotics-feed accords with that previously reported by Pătrăşcanu et al., 
2010, who attributed the low levels of cholesterol in probiotics feed animals to the inhibition 
of cholesterol synthesis by direct assimilation. Pârvu, 2003 and Estienne, 2005 found that the 
lactobacilli and bifidobacteria (the most common used probiotic microorganism) have the 
ability to bind with bile acids enzymaticaly increasing their rate of excretion and lead to the 
reduction of serum cholesterol. Rădoi, 2008 stated that hypocholesterolemic effect and the 
decreasing of serum lipids concentrations in probiotics treated patients is due to the unbind 
bile. Our results are sustained by Mohan et al., 1990, who found that hyperlipidemic patients 
treated with sporogen lactobacillus experienced a mean of 32% reduction in total cholesterol 
and 35% reduction in total lipid after three months of treatment. Another mechanism for 
cholesterol lowering effect of probiotics had been supposed by Liong and Shah, 2006, who 
recorded the same reducing of serum cholesterol values.  
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Urea and Cre values in CG and EG (Tab. 5) were fluctuating and within the normal 
physiological ranges according to Pârvu, 2003, Rădoi et al., 2004). No significant differences 
were recorded in both groups along the period of the experiment. Our results are similar with 
those found by Link, 2006. 
The values of γGlob, Ig G, Ig M and Lys, are laid out in Tab. 5. The serum 
concentrations of γGlob and Lys significantly increased (p≤0.001) in pregnant sows feed with 
probiotic comparing with CG sows. The minimum concentration of gamma γGlob was in the 
CG (0.90±0.18 g/dl) and the maximum (2.3±0.25 g/dl) in the EG in the 110th day of gestation. 
γGlob significant increased in the EG comparing with the CG (p≤0.001). The minimum value 
of Lys
 
concentrations was 1.70±0.11 µg/dl and its maximum value was 5.2±0.94 µg/dl in EG 
at the end of the experiment.  
Tab. 5  
Effect of probiotic on of urea, creatinine, gamma globulin, G and M immunoglobulins and 
lysozyme in pregnant sows 
 
Experimental Grouop (probiotic) 
Hematological 
parameter The 80
th
 
day 
The 90th 
day The 110
th
 day 
Control 
Group 
 
(the 110th 
day) 
Reference 
value 
(Pârvu, 2003) 
Urea (mg/dl) 37.15±6.89 32.30±3.40 29.70±5.9*** 35.20±3.90 26.00±6.00 
Cre (mg/dl) 2,10±0.15 1.75±0.22 1.12±0.19** 1.80±0.33 1.00-1.70 
γGlob (g/dl) 1.99±0.13 2.20±0.15 2.3±0.25*** 0.90±0.18 1.70±0.20 
Ig G (g/dl) 1.73±0.44 1.78±0.35 1.86±0.67*** 0.72±0.31 1.00-2.00 
Ig M (mg/dl) 202±32.50 223±21.80 340±40.5*** 78.01±13.10 60.00-280.00 
Lys (µg/dl) 1.70±0.11 3.40±0.21 5.2±0.94*** 2.50±0.25 1.00-3.00 
Student test *** p<0.001 ** p<0.01 *p<0.05 NS p>0.05 
 
The increase in the serum γGlob and Lys in pregnant sows feed with probiotic can be 
due to the probiotic by minimizing the stress in animals. The stress lowering effect will 
stimulate the synthesis of lysozyme, Ig G, Ig M and γGlob, the thyroid hormone release; 
moreover increase iodide uptake because of the reduction of glucocorticoids associated with 
stress will decrease urinary iodide excretion (Benjamin, 1984).   
 
CONCLUSIONS 
 
• The blood test results showed a very significant increase in Hb and less significant in 
PCV, RBC and WBC. 
• The significant increase in total protein and globulins indicate a higher conversion of 
nutrients that can be correlated with immunostimulation through the action of probiotic 
flora. 
• Blood sugar slightly decreased in sows treated with probiotics, probably consumed by 
probiotic microflora. 
• Total lipids, triglycerides and cholesterol decreased slightly, while HDL cholesterol 
(esterified cholesterol) increased very significantly under the action of bacterial enzymes. 
• Urea and serum creatinine dropped significantly, demonstrating the regulation of renal 
function in pregnant sows in the experimental group. 
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• Gamma globulins IgM, IgG and lysozyme showed significant increased values, 
demonstrating the immunostimulatory action of probiotics.  
• The positive metabolic nutrition impact of probiotic administration on pregnant sows is 
demonstrated by all these hematological and biochemical results. 
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